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ABSTRACT: 

PROBLEM TO BE SOLVED: To decrease the total film thickness and to improve 
the surface recording density by forming an antiferromagnetic layer of a 
specified alloy on a first multilayered film, then forming a second 
multilayered film thereon, and forming a conductive layer which gives a static 
current to the first and second multilayered films. 

SOLUTION: This spin valve film has such a structure that an 
antiferromagnetic layer 4 is formed on a single spin valve layer (c) and 
another single spin valve film (b) is deposited while using the layer 4 as a 
common layer. As for the antiferromagnetic material, PtMn (platinum-manganese) 
alloy is preferable, and instead of PtMn alloy, Pt-Mn-X (wherein X is one of 
Ni, Pd, Rh, Ru, Ir, Cr, Fe and Co) or PdMn alloy can be used. The change rate 
of resistance and reproducing output of the thin film element are significantly 
higher compared to a conventional single or dual spin valve type element, and 
therefore, a high surface recording density can be expected. 
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Abstract Text - FPAR (2): 

SOLUTION: This spin valve film has such a structure that an 
antiferromagnetic layer 4 is formed on a single spin valve layer (c) and 
another single spin valve film (b) is deposited while using the layer 4 as a 
common layer. As for the antiferromagnetic material, PtMn (platinum-manganese) 
alloy is preferable, and instead of PtMn alloy, Pt-Mn-X (wherein X is one of 
Ni, Pd, Rh, Ru, Ir, Cr, Fe and Co) or PdMn alloy can be used. The change rate 
of resistance and reproducing output of the thin film element are significantly 
higher compared to a conventional single or dual spin valve type element, and 
therefore, a high surface recording density can be expected. 
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S. i!tH3T-(4. TW&6t&mm7i>%®LX^ 
20 03^-fxf yA^-TMii. H2tfcV 1 >Tifi'53L 
fc5JgflBt<0»3<0#JMt ( c ) *<afiBEat»tt*.il"C 

v^s. zti^tiv&mm ( c ) ratJiRai«tt!4#t* 
i4-efi-f!fLRaattJB4A^«$fi. ±^t(4. fmeK 

ai«tt»4*«4E. (c) *<3llljiMLT»*$ 

iutflBSfcftoTV^. 

[0046] K5fiKttJl4(4P t M n-^r»«S*lT 
feO. fl?rierafilltt^4^)lWtil 00^/Xhn- 
ASStftoTV^. £^». XtyA';^!^ 
30 Jlffh3«4ffii®fc*#<ftoTUftl,\ miiexh- 
>-A';^JSJ4. raT^McOX Ky/WfM (4 ) ±fc 
R^B5tt/i 4 SrftW U T r jl T/PMWX t^^rK 

(-f ) *«jb&*l, $ (ofclJiaxeyA/i^ffii (-f ) ± 

tCR5fi»tt^4 2:**LTTar^a«XtVA>y^ 

xvyjiA,7m (4) fitmtLxmmztit:*. o%mm 

i:ft->tv^ 0 

[0047] ±oT7U-mttllfc^NKffi*mi2i: 

co^h . 3 fc ^NStt«<i 2 fc mmn 

40 n 6 mh o . *Tita#iBc: s^ti-^n- 1 2 

^ffit^^atMi^as^a. 7&x\:y 
^-mmmm^m/T^r^x^yj^ymmm^ 
commmmmkiiij) 4 o t *>ft 0 « < ft -?t ^ 

l>. ^fe. 03tc^'txifyA^7'S^K*TfiOffifii3e 
<Wt4. v;^U-^^GMR* : FcOStji^^4 , )(S< 

xh Aco(c*=r l . m 3 tC^tf X h" vPyjaT'£>il 
50 tf, 
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[0048] #*^3v>M*a»T*V4ai3MS*fc 

y -«tt* i <^8ft<o* Wisa» l . -Kit* 

£I&ttl>^fcW^1&T'&o>ta*. H3 fciKf XtyA 10 

}urmutmi^~ rxm^wnt z t , 
nmLx^<zk.mmtt>i. 

[ o o 4 9 ] Jt>t*U ffaxty/^r^co^KWh 

Kfl (BSL^) fc±«x-/PF <H5kL&W to 
®«ISIIICJ: , )8l£3ii.S. TSf^-^Kt± 20 

m^->v y t crmmn mm. t x\ m 3 ts-r* tr y < 

MLX^< t . fnaxt yA^TBtoHSSHWROTi 
AS i: . H 3 1 is tt 4 ^ t vA^rK S ttffl Lfc^ tr y 

^7wam=f-eommmmt5o (Gb/in*) 

100 (Gb/ln*) iSjgi&O. ^Wl/^fGIIR* 
[0050] 30 

(T>^mm& DCV^bD^y R F 3 y Ky 
yat^^^tJ: 1 ) (y'Jny (Si) /T^St" 
( A 1 2 O3 ) aEBLLWBfcLfc. EMKtWfcfi. lift 
Jt#P t 5 Ogr?% (at%) . Mn5 0Sf% (at 
%) t^PtMnKftfflL. 
0T*^Ta/Co (30^y/Xhn-A)/PtM 
n (X)/Ta««t:jjaS$^ PtMnORJlXttl 40 
00, 1 50, 200, 300, 500 (j-yfXha 

-a) -c^^iii, sw&n&mm. 

®TKTa/PtMn (X)/Co (30^-y^Xh 
O-A ) /T aCOJK'^Jl^iX. P t M nO)$J?X(l 1 
00, 150. 200, 300. 500 (^y/Xfn 

[0051] JJCfc, K3$«ttl£li. fflJSJttf. N i 5 
0M7% (at%) . Mn5 0I?%(at%) fc&S 

®THTa/Co (30^nNo-A)/NiM 50 
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1 4 

n (X) /TaOlSKffiJ&Sft, N i M n<7)jiJ?X<i 1 

oo, 150, 200, 300, 500, {^yyxh 

n-A) T-fflfig^ill- 5«$(cd|«„ 
©THTa/NiMn (X) /Co (3 0*y?Xb 
O — A ) /T a«)f Kj&HSft. N i M n<0f|J?Xfi 1 
00. 150. 200. 300, 500, (^y^Xh 
D-A) T'tt)£$ill>5a»7>£jf!R 0 

[0052] emzmmtztivx . ssmmmt , & 

«ttWH»Co|Si:<?)iaw3aMS^ft4fc*>t. 2 3 

( h e x ) com^tM^hmmmm smk <t off-? 

fc. Srfc. 5&«tt«fc LTffifflSflfcP t M nMRU 
N i M nH<7)itSin:fi(i. (, ^tlh 200 (iifi'C 
m) 

[00 5 3] 0411. PtMnMRtfNiMnKoPS 

t3SMS^tte^ (Hex) tomm^i-'/yyxb 
t . mmnm.^- (Hex) <&i> ; t-^htp 

h. PtMnR£Co)^TfcmLfc*&0>;fr 
# . P t M n §!£ C o M»±fc»J* Lfcl§£fctfc*T£ 

&mmnoo*>yxhx3-Ammx'$)r,xh. ®3 

0 0 O e ( x;P7;r -'/Y)t HM®*:* v^«m*ffiK 

[0054] -JNiMnl^, Kff^7^#<LT 
t . ^li^^ffla^ (HeX) 4T* 

o.23 o'ommmmxtt. n i Mni^ffiin 

zSM* 1 2 5 0 , CJSLh-C**Uf, 0 4 t^rf P t M n fl&O 
ftHi:|Blt; ( J:3^f!l^-rch* i fillS$^TV^. L 
L . 2 5 0 •CEUbfc £5 fc . #Sffia§lS 2 1 

141 3 at* 7 y -ntt« 1 1 wmv^j&tmi&t 

£.-thZkt> i >mX'foh* 

[0055]**:. *mr«4, iia«l 3 ICC o)g 
iflSfflLt**. CoftfcftiTN i FeM^<56fflLT 

SttJftLTPtMnJK&ffiffl-ftld', 2 3 0°CSSO 

mmm.X'^-^&mti'm.^nh z t *^tgT-s> 

"3 . mzmmt: 1 0 0 *y?X Y n-Aggt lt 

3 0 0 o e ff)j&mismt%m?> z t *«Titc* s . 

[0056] 

m i PtMn£&£tzl±Ztlkmf£<7y&'m£ft^>PdM 
n^. J>SU{±Pt-Mn— X (X**N i . Pd, R 
h, Ru, Ir, Cr, Fe. C oOWfftfr) 

m^ti^ztizii'ox. immm^mm&mx\ 1 
&i>imwmi>hz < LxmmzimmjTimR 

*'&&ZtifiX'^h„ 

[0057] Wh<Ki'y7llx\Zyj<.)VJ'Wmm : f. 



03/29/2004, EAST Version: 1.4.1 



(9) 



1 5 

[00 58] iizzvyrtfrr&nMffyfflSttm* I 

\<>l±.Z-£Z,ZbtfX'ZZ. 

3ft-?«BrE0. 
MM. 

[H3 ] *mto&3<mmiz£&x\z>rt>v-7m<75s. 
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fflfl 0 
1 6 
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[04] P tMnJicO^lft^iiN i Mnf 

[05] V/Uf-W^GMRlf-i^ilrMa. 
[06]^ yjTVM. t yA^yM^EJSS-f^BrfflH. 

1 

3 msattii 

4 ni 

5 f\-wrxm 

6 T«i 

7 fsts® 

8 mm 

hi, h2. h3 (Xh°>J<>\s7m<7)) m^ a 



[01] 



[02] 



J— LLLLL. 



J X 7 j J TTT 

Y<8 -X 




3<V 



Y///////////7///////////Z 



"777777777777777777777777Z 



i2 

(□) 

> W) 



' d — ^> 



[03] 



h3 



!N±: 



1— ^N\\\\N\\^^^ > (-0 



t+ ■»«,»,.,. «,«..» ...... ■»«••• -••» « >«•■* »•>• ««••■• ■'—« ■■■■'■'«' - ■< 

^ WZZ2ZZ2Z2ZZZZZZZZZZZ ZZ 



^ W/////////////////////7/A 



^ 77777777777777777777//ZZZZ, 



" 77777777777777777777777777 



03 



^ <-f) 



[H41 



X4HR 7> --;l4^fcft*£6R* 



>- (-0 




04 



- NiMn AtfCofl|£V 



100 200 300 400 500 
PtMn , NiMn R£ A 
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